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CIIPABKA 

OeflepanbHbiM nHcwyT npoMbiiuneHHow co6cTBeHHOCTM (Aanee - Mhcthtyt) HacTO*mi/iM 
yflocTOBepaeT, mto npuinoweHHbie wiaTepi/ianbi *Bn*K>TCfl tomhum BOcnpon3Beflem/ieM 
nepBOHaManbHoro onwcaHW*, cfropMyjibi, pecfcepaTa w qepTewefi (ecni/i MMejoTcn) 3a*BKM 
N2 2004126494 Ha BbiAany naTeHTa Ha M3o6peTeHne, noflaHHOii b Mhcthtyt b ceHT*6pe Mec^ue 
3 ah* 2004 roAa (03.09.2004). 
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CucTeMa ynpaBneHW* KopnycHbiM naepHbiM 
peaiaopoM m AByxno3ML4MOHHbifi nepeioiKDMaTenb 
naccuBHOM 3au4HTbi ^Aepnoro peaKTopa 



3a^BMTenb: 



KYflPflBMEB Muxann KDpbeBMM 



flewcTBiiTenbHbie aBTopbi: 



KYAPJ1BI4EB Muxann lOpbeBUM 




3aBeAytou4MM OTfle.no m 2J^^ 
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CMCTEMA ynPABJIEHMfl KOPFiyCHblM flAEPHbIM PEAKTOPOM 
H flByxn03MI4MOHHbIM nEPEKJIKDHATEJIb nACCMBHOM 3AU4MTbl 

flflEPHOTO PEAKTOPA 

OnMCAHME HSOEPETEHklfl 

OEJIACTb TEXHMKM 
M3o6peTeHne othocmtch k ciiCTeMaM ynpaB/ieHMjq AflepHbiMii peaicropaMM. 

yPOBEHb TEXHMKM 

OnacHocTb nqepHoro peaicropa BbipawaeTCfl b bo3mo>khoctm BpeflHoro B03fleftcTBMfl Ha 
HaceneHne, OKpy>KaK)LU|yK) cpefly w o6cny>KMBaK)iHMM HflepHbiM peaicrop nepcoHan. 
TocyflapcTBeHHoe perynnpoBaHne fle^TenbHOCTM b o6nac™ aflepHbix peaicropoB 
ycTaHaBJiHBaeT b tgxh imecKnx pemaMeHTax .qonycTHMbie m HeflonycTMMbie ypoBHM BpeflHoro 

B03fleMCTBMH flflepHblX peaKTOpOB. 3TMM ypOBH^M COOTBGTCTByKDT AOnyCTHMbie H 

HeflonycTMMbie 3HaHeHM^ napaMeTpoB, onpeaermioiniix onacHOCTb nqepHoro peaKTopa. 
rpaHMLteM Me>Kfly flonycTMMbiMH n HeflonycTiiMbiMM 3HaHeHHflMM 3tmx napaMeTpoB flBnnioTCfl 
npeAeribi 6e3onacHOM SKcnnyaTauHM. B cooTBeTCTBMH c TexHMHecKMMM pernaivieHTaMM b 
npoeKTax flflepHbix peaicropoB ycTaHOBneHbi SKcnnyaTauiMOHHbie npe^enb! w ycnoBMa, 
cooTBeTCTByioLMne HopManbHOM SKcnnyaTauHM, m npeflycMOTpeHbi TexHunecKne cpeflCTBa, 
o6ecneHHBaiou4Me HeflocTHweHiie npeflenoB 6e3onacHOM 3KcnnyaTai4nn npw HapyiueHMfix 
HopMa/ibHOM 3KcnnyaTat4nn, b tom HMcne cpeflCTBa aBTOMaTMHecKOM ocTaHOBKH peaicropa. 

Ochobom ynpaBJieHM^ HflepHbiM peaicropoM flBnaeTca ynpaBneHne peaicrnBHocTbK), 
onpeAenfliouueM M3MeHeHwe moimhoctm ^flepHoro peaicropa: nonowMTenbHaa peaKTMBHOCTb 
o6ecneHMBaeT yBennseHMe molmhoctw, OTpnqaTeribHa^ - CHH>KeHne moluhoctm. yBexinHeHne 
nono>KHTeribHOM peaKTMBHOcTM Bbiiue onpeflexieHHoro 3HaHeHHfl BefleT k noTepe 
ynpaBfiaeMOCTM HflepHoro peaicropa, nosTOMy TexHwnecKHe pemaMeHTbi TpeSynrr He 
npeBbuuaTb flonycTMMbiM ypoBeHb peaKTMBHOCTM m flonycTHMyio CKopocTb yBeJinseHMfl 
peaicrMBHOCTM. 3tm Tpe6oBaHM« TexHimecKMx pemaMeHTOB o6ecneMMBaK)TC5R TexHMHecKMMM 
cpeflCTBaMM, npeflycMOTpeHHbiMM b npoeKTax HflepHbix peaicropoB. flna o6ecneMeHMH 
HeflocTn>KeHMfl npeflenoB 6e3onacHoPi 3KcnnyaTai4HM npn HapytueHunx HopManbHOM 
aKcnnyaTamuM cpeflCTBa aBTOMaTMHecKOM oct3hobkh HflepHoro peaicropa 66ecneHHBaK)T 
CKopocTb yMeHbiueHMfi peaicrMBHOCTM, HaMHoro 6oxiee BbicoKyto no cpaBHeHHK) c flonycTMMOM 
cKopocTbio yBennMeHM^i peaicrHBHocTM. ynpaBnaeMoe H3MeHeHne peaicrnBHOCTn 
ocymecTBrmeTCfl nepeMeumeHueM pa6onnx opraHOB B03flefiCTBHfl Ha peaicrMBHocTb. Han6onee 
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pacnpocTpaHeHbi pa6oMne opraHbi b BMfle npoflonbHo nepewiemaeMbix cTepwHefi. B 
KopnycHOM fiflepHOM peaiaope pa6oHne opraHbi pacnono>KeHbi BHyrrpn Kopnyca peaiaopa. 

M3BecTHa cucTeMa 3amnTbi yjflepHoro peaiaopa, coflep>Kaman BepxHMM m hidkhmh 
perynnpyiomne CTepwHM, CByraaHHbie Me>KAy co6ofi tm6kmm sjigmshtom nepeKMHyTbiM Mepea 
y3en BpameHna Ana o6ecneMeHna mx BcrpeHHoro ABMweHkiH, m cpMKcaTop, npunewi wiacca 
BepxHero orepwHfl 6onbiue wiaccbi HWKHero cTepwHH (cm. aBTopcKoe cBWfleTejibCTBO SU Ns 
1657020, Kn. G 21 C 7/08, 20.05.1996). 

flaHHaa cucTeMa no3BonneT b aBapufiHbix CMTyamiax paccpMKCMpoBaTb BepxHKiB 
CTep>KeHb, KOTopbifi nofl fleMCTBueM cunbi Tfl>KecTM onycKaeTca b aKTMBHyro 30Hy, a hwkhmm 
CTep>KeHb npn otom noAHMMaeTcn HaBCTpeny BepxHeMy ct©p>khio. OflHaKb flaHHaa cucTeMa He 
nosBonHeT npoBecTH ocTaHOBKy pa6oTbi HflepHoro peaiaopa b cnynae HenpaBwibHbix 
fleMCTBMPi nepcoHajia, ynpaBJiaioinero pa6oTofi *AepHoro peaiaopa, hto cy>KaeT o6nacTb 
ncnonb30BaHMfl flaHHofi CMcreMbi. 

Han6onee 6jtiii3kom k M3o6peTeHMio no TexHunecKofi cywiHoc™ m flOCTtiraeMOMy 
pe3y/ibTaTy flBJiaeTcn cucTeMa ynpaBneHKw fiflepHbiM peaiaopoM, coAepwaLAan ycTpoficTBO 
Bbi6opa, ycTpoftcTBO KOHTponn m ycTpoficTBO ynpaBJieHwn pa6oMMMM opraHaMU - 
ynpaBnnioiAMMM CTepwHflMM, npwneM ycTpo&CTBO Bbi6opa npeflycMaTpwBaeT Bbi6npaeMyio 
nocneAOBaTenbHocTb nepeMemeHiia pa6onnx opraHOB f\nn Ka>KAoro 3aAaHHoro 
ynpaBJifiioaiero B03AeMCTBnn, m coeAWHeHO c ycrpoiteTBOM ynpaBJieHwa pa6oMMMM PpraHaMw 
Ana nepeAann ci/imanoB Bbi6opa, npnAaHHbix b k8>kaom cnysae BbiSpaHHofi 
nocneAOBaTenbHOCTn Ae^CTBufi, npn stom ycTpoficTBO KOHTpona KOHTponupyeT c yseTOM 
npnAaHHbix cooTBeTCTByioiAeM nocneAOBaTenbHoc™ p,&Pictb\a\a cTpyiaypHbix npn3HaKOB 
aKTHBHOM 30HN peaiaopa m ynpaBJiniomMX paGonux opraHOB - ynpaBnaiomux crepwHefi, b 
MacTHOCTM, coceAHiix CBa3ePi ynpaBJifliomMX CTepwHefi, cwmanbi Bbi6opa Ha AonycTwMOCTb v\ b 
cnynae AonycTHMOCTW nepeAaeT cuman paapeuieHna Ha ycTpoficTBO ynpaBneHwa CTepwHaMM, 
a ycTpoPicTBo ynpaBneHMa CTepwHaMM Bbi3biBaeT nepeMeu^eHne ynpaBnaioLAMX crepwHeii 
comacHO cumanaM Bbi6opa (cm, naTeHT US Ns 58188926, Kn. G 21 C 7/12, 06.10.1998). 

flaHHan CMCTeMa AaeT B03M0>KH0CTb npeAOTBpaTMTb aBapwio Ha aAepHOM peaiaope 
npw cnywafiHOM 0UJn6Ke b aomctbhm o6cny>KMBaiou4ero peaiaop nepcoHana. Oah3KO AaHHaa 
cucTeMa He AaeT bo3mo>khoc™ npeAOTBpaTMTb co3HaTenbHbie AewcTBMn nepcoHana no 
nepeBOAy pa6oTbi peaiaopa b CTopoHy yBenimeHMa peaKTMBHOCTM, mto mo>K6T MMeTb MecTO, 
HanpuMep, npw 3axBaTe ceMeii nepcoHana TeppopwcTimecKOM rpynnofl, KOTopaa co3HaTenbHO 
3acTaBnaeT ynpaBnaioLAMii nAepHbiM peaiaopoM nepcoHan nepeBecTM ero pa6oTy b pe>KMM 
yBenkiseHUfl peaKTMBHOCTM c nocneAyiomeM noTepew ynpaBnaeMOCTW yiAepHoro peaiaopa. 

noA AMBepcuoHHbiM ynpaBJieHneM AAepHbiM peaiaopoM, HanpwMep, b pe3yxibTaTe 
npoHMKHOBeHMfl TeppopwcTMHecKOM rpynnbi b MecTa npo>KMBaHMfl nepcoHana, noHMMaeTcyi 
KBa/iMcpMUMpoBaHHoe B03AePicTBMe (HanpwMep, nepcoHana, npnHy>KAaeMoro TeppopucTaMM 
nyTeM 3axBaTa ceMew nepcoHana) Ha cpeACTBa ynpaBneHHfi nAepHbiM peaiaopoM, MMeiomee 
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MenbK) fln^TM^HM R He/^onycTHMbix 3 HaMeHtifl napauieTpoB, onpeflen«K)U4MX onacHocTb. 
^AepHoro peaiaopa (HapyuueHue npeAenoB 6e3onacHOM 3KcnjiyaTam>in). B ycnoBwax 
oxpaHaeMoro o6*beicra, Ha kotopom 3Kcnnya™pyeTCfl flflepHbiw peaicrop, oxpaHa o6*beKTa 
BocnpenfiTCTByeT flUBepcnoHHOMy ynpaBneHwo npn Ha/innnn abhwx ajih oxpaHbi npn3HaKOB 
TaKoro ynpaBJieHM^. HoaTOMy npoAOJWHTenbHOCTb flMBepcuoHHoro ynpaBJieHHfl HAepnbiM 
peaicropoM orpaHnneHa BpeMeHeM noflB/ieHHH Tanux npw3HaKOB. npn yqacTHM b flUBepcMM 
AonycKaKDLUMX jimm m CMeHbi abhhmh fina oxpaHbi npM3HaKaMM MoryT 6brrb cooSmeHwa 
nepcoHana h npn3HaKM, KOTopwe otmbh a iotch cpeflCTBaMH oxpaHHoro Ha6nioAeHHfl: b3/iom 
CTeH, flBepew, okoh, jiiokob, HariMMMe omfl, flbiMa, napa hjih noBbiiueHHOfii paflnauwn b 
noMemeHMflx, HeflonycTHMoe M3MeHeHne TeuinepaTypbi win BnawHOc™ aTMoc<£epbi 
noMeimeHMM, noBpe>KAeHMe oxpaHHbix cucTeM. 

Han6onee BepoaTHO o6Hapy>KeHMe flUBepcuoHHoro ynpaBJieHMH ^flepHbiM peaicropoM 
no cooSmeHwo nepcoHana npw 3acTyaneHMM Ha aewypcTBo hobom CMeHbi nepcoHana. 
TeppopwcTHHecKoe npMHy>KfleHne Bcero nepcoHana k flMsepcuoHHOMy ynpaBneHwo aflepHbiM 
peaiaopoM no cyrw flBnaeTCfl HanafleHneM Ha MecTa npoKHBaHM^ nepcoHana m npeceKaeTca 
BHeiiiHeCi oxpaHoii 06-beicra. TeppopucTMHecKoe npMHy>KAeHMe KaKOM-nnSo oahom CMeHbi 
nepcoHana k flMBepcuoHHOMy ynpaBneHwo HAepHbiM peaiaopoM cneAyeT paccMaTpuBaTb KaK 

eAMHMHHbIM OTK33 CUCTeMb! BHeiilHeM OXpaHbl o6"beKTa. HO npMHflTOil B TeXHMMeCKMX 

pemaMeHTax norme 6e3onacHOCTb fiAepHoro peaiaopa Aonaoia 6biTb o6ecneneHa npn 

MCXOAHOM COGblTMM M npH He3aBMCMMOM OT MCXOAHOTO C06blTM« eAMHMMHOM OTKa3e. CneAy* 

3T0M norMKe, bo3MO>kho npnHy>KAeHMe k AnsepcwoHHOMy ynpaBneHwo HAepHbiM peaiaopoM 
AByx CMeH nepcoHana noAP*A (npnHy>KAeHMe oahom CMeHbi - ncxoAHoe co6biTue, 
npnHy>KAeHne BTopoii CMeHbi - AonoriHMTenbHbiM eAMHMHHbiM otk33 cucTeMbi oxpaHbi). Ilpn 
o6iuienpMHflTOM 8-HacoBofi npoAonwuTenbHOCTM pa6oMeii CMeHbi 3to o3HanaeT 16-MacoByio 
npoAOJDKMTenbHOCTb AMBepcMOHHoro ynpaBneHUfi *A©PHbiM peaicropoM. 

Han6onee y*3BMMbiMM a^h AWBepciiOHHoro ynpaBneHH* HAepHbiM peaiaopoM 
HBJiflioTCfl pacnono>KeHHbie bhg Kopnyca naepHoro peaicropa aneMeHTbi cucTeMbi ynpaBneHna, 
nocKO/ibKy mx pacnonoweHMe AonycKaeT B03MO>KHOCTb 6biCTpoii (no cpaBHeHMio c 
npoAOJDKMTenbHOCTbio pa6oneM CMeHbi) 3aMeHbi. B to we Bper/m HMeHHO pacnonoweHHbie BHe 
Kopnyca HAepHoro peaiaopa aneMeHTbi cucTeMbi ynpaBneHH* o6ecnemiBaioT b aHanorax 
orpaHHneHne ypoBHfl peaKTHBHocTM u ckopocth yBenwHeHMfl peaKTWBHocTM npn 
oAHOBpeMeHHOM o6ecneHeHMH bwcokom ckopoctm yMeHbiueHUH peaKTMBHOCTM. 

H3BecTHbi ycTpofiCTBa np^MOAeMCTByioLAeii (naccMBHOM) aBapHMHOM 3aiAMTbi 
(ocTaHOBKM) «AepHoro peaicropa, b kotophx He ncnonb3yeTC« BHeLUH^a uenb kohtpoji* m 
ynpaBneHM^, a pa6oHne opraHbi npuBOA^TC^ b ABH^eHne b cTopoHy yMeHbLueHna 
peaKTMBHOCTM nocne cpa6aTb!BaHM« ycTpoPicTB Tuna AByxno3HUMOHHoro nepeicnioHaTenf!, 
MMeKDLAero ABa cf)WKcnpoBaHHbix cocto^hmh b 3aBncnMOCTH ot nonoweHH* ynpaBJiflKDLuero 
sneMeHTa nepeKniOHaTena oTHOCHTeribHO KpnTunecKoro nonoweHM^, cooTBeTCTByioiAero 



^R99I^^ H y^J^P^J^^OKoro 3HaHeHWH oahwm m napaMeTpoB, onpeflermtomwx npeflexibi 
6e3onacHOM SKcnnyaTamiH peaicropa: HefrrpoHHoro noTOKa m/mjim TeMnepaTypw 
TennoHOCMTejifl peaicropa m/hjim AaBneHM* TennoHocwTeiifl peaiaopa m/mjim pacxofla 
TennoHbcMTejifl peaicropa (cm. wypHan «ATOMHa« TexHMKa 3a pyGewoM)), Nq1, 1988,c.10-16) ? 
3th ycTpowcTBa He BbinonHfliOT (J>yHKi4Wo orpaHHHeHwa ckopocth yBennneHMH peaKTWBHocTM 
npn oflHOBpeMeHHOM o6ectleHeHMM bwcokom ckopoctm yMeHbiueHUfl peaKTMBHOctn, noaTOMy b 
cnynae flUBepcuoHHoro ynpaBneHun n^epHbiM peaicropoM ohm flOJi>KHbi cpa6aTbiBaTb npn 

6oribUJOM CKOpOCTM yBeJIMHeHMfl peaKTMBHOCTM. B TO >Ke BpeMfl B 3THX ycTpoiicTBax 

ynpaBn«HDU4ne 3/ieMeHTbi flByxno3MMMOHHbix nepeKnioHaTeneM He CBHsaHbi HanpaMyio c 
TennoBbifle/ifiioii^MMM 3neMem*aMn (TB3J1) peaicropa, M3BecTHbi numb BapwaHTbi co CBfl3b*o 
ynpaBn^iOLuinx sneMeHTOB c BKJiiOHeHHbiMM b cocTaB ycTpowcTB flononHMTenbHbiMw TB3J1, 
0TnnHaKDU4MMMc« ot TB3J1 peaicropa pa3MepaMM n KOHCTpyiajMeii. HocKonbKy TexHMMecKne 
pemaMeHTbi onpeflenaioT npe^e/ibi 6e3onacnoPi aKcnnyaTaunn ^flepHoro peaicropa no 
KonnnecTBy h Be/iwmiHe flect>eicroB TB3J1 peaicropa, to ochobhhm nyTeM flUBepcwoHHoro 
HapyiueHMfl npeflenoB 6e3onacHow aKcnnyaTaUnii flBnaeTCfl pa3pynieHne TB3J1 peaicropa b 
pe3y/ibTaTe npeBbiweHMfl flonycTMMOM TeMnepaTypw TB3J1. BbiCTpofleMCTBMe u 
HyBCTBMTenbHocTb npn onpefleneHMM TeMnepaTypbi TB3J1 peaicropa ynpaBrmiomwyiM 
oneMeHTaMM AByxno3imwoHHbix nepeicnioHaTeneii, He CBH3aHHbix HanpflMyio c TB3J1 
peaicropa, HeflocTaTOMHbi o6ecneHeHM« HeAOCTiiweHMfl npeflenoB 6e3onacHofi 

3Kcn/iyaTai4MM npn 6o/ibLuoti CKopocTw yBennMeHMfl peaKTMBHOCTM, Korfla wMeeT MecTO 
6oJibUJoPi nepenafl TeMnepaTypbi Me>Kfly TB3J1 m TennoHOcnTeneM. HeflocTaTKaMn ycTpowcTB, 
cpa6aTbiBaioLMnx no pacxoAy Ten/ioHOCHTenfl peaicropa, TaioKe fiBrmioTCfi B03MO>KHOCTb 
BCKnnaHM« TennoHOCMTe/iH flo Hawana flBM>KeHMH pa6oHnx opraHOB m B03MO>KHOCTb no>kHoro 
cpa6aTbiBaHM^ npn KpaTKOBpeMeHHOM npeKpameHWM TeMeHua TennoHocwTejifl. 

TaKUM o6pa30M aBTOMaTMMecKMM nepeBOfl pa6oTbi HflepHoro peaicropa b pe>KHM 
yMeHbiiieHM5i peaKTMBHOCTM c nocneflyioLueM ocTaHOBKOM fiflepHoro peaiaopa 6e3 HapyiueHi/ta 
npeflenoB 6e3onacHOfi OKcnnyaTaMnn npn HapyweHHfix HopManbHoii 3KcnnyaTaL4HM b cjiynae 
orpaHMHeHHoro bo BpeMeHM npoflon>KMTenbHOCTbio flByx pa6oMwx cMeH, to ecTb 16 HacaMH, 
flMBepcuoHHoro ynpaBJieHMfi HAepHbiM peaicropoM HBrmeTCfl KpaiiHe Ba>KHow 3aflaneM, He 
peaieHHOM b M3BecTHbix ycTpoiicTBax. 

PACKPblTME MSOBPETEHMfl 
TexHunecKUM pe3yjibTaTOM, Ha flocTM>KeHMe KOToporo HanpaBiieHo HacTOflinee 
H3o6peTeHne, nBnnercn noBbiweHwe Hafle>KHOCTM pa6oTbi flA©PHoro peaicropa b 6e3onacHOM 
pe>KMMe ero 3KcnnyaTai4MH nyTeM npeAOTBpameHMfl bo3mo>khoctm nepeBOfla pa6oTbi flAepnoro 
peaicropa b pe>KMM c HapyweHweM npeAenoB 6e3onacHo£i SKcnnyaTaunw npn 16-nacoBOM 
npoAon>KHTenbHOCTM AUBepcuoHHoro ynpaBneHna «A©PHbiM peaiaopoM. 
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TexHMMecKHM pe3y/ibTaT AOCTwraeTca 3a cneT Toro, hto cucTeMa ynpaBjieHMP 
KopnycHbiM nqepHbiM peaicropoM coflep>KMT KOMnneKT TexHWMecKHx cpeflCTB aha orpaHWHeHHa 
CKopocTM yBennHeHMH peaKTMBHOcrn pa6oHMMM opraHaMM m ajia a BTOMaTunecKOM ocTaHOBKM 
fJAepnoro peaiaopa, BKnioHaKHHWM npiiBOAbi c ABwraTenflMM, cbh3h, nepeAaiomwe ABM>KeHne 
ot ABuraTeneii npuBOAOB k pa6onnM opraHaM, npuneM noc/ieAHne pacnonoweHbi BHyTpu 
Kopnyca peaiaopa, npw stom BHyTpu Kopnyca peaicropa ycTaHOB/ieHbi HenoABM>KHbie 
aneMeHTbi f\nn CMenneHwa n pacLjenjieHWfl c pa6oHHMM opraHaMM c B03M0>KH0CTbK) 
nepeMemeHMfl pa6oHwx opraHOB pe3ynbTnpyioLi4eM nocTOHHHO A©^CTByK>unnx Ha pa6omie 
opraHbi cwn nocne pacLtenneHfm ToribKO b cTopoHy yMeHbiueHiifl peaicrMBHocTM, Ka>KAbiw 
paBoHMM opraH CHa6>KeH no KpawHew Mepe AByMH npHBOAaiwn, oahh H3 KOTopbix 06U411M una 
Bcex pa6oMMX opraHOB jih6o o6lmmm f\na rpynnbi pa6o4MX opraHOB h nepeMemaiomi/iw pa6oHne 
opraHbi b CTopoHy yBe/iuMeHMH peaKTMBHOCTM ao CLtenneHWfl c HenoABM>KHbiMM 3/ieMeHTaMH 
TpxibKO noonepeAHO no oAHOMy nocne CMenneHM^ cba3M CBoero ABMraTenfl c Bbi6paHHbiM 
pa6oHMM opraHOM, a ApyroPi - HHAUBWAyanbHbm a^a Ka>KAoro pa6onero opraHa 11 
paci4enji«K5U4MM pa6oHMM opraH c yKa3aHHbiM HenoABM>KHbiM ajieivieHTOM b jiio6om nop^AKe no 
OTHOiueHMJO k APyrwM pa6onnM opraHaM nyTeM pacuenneHMf! cbh3m CBoero ABwratejifl c 
aneMeHTOM cqenneHH* pa6onero opraHa c yKa3aHHbiM HenoABM>KHbiM a/ieivieHTOM, KOMnneKT 
TexHunecKnx cpeACTB CHa6>KeH pacnono>KeHHbiMM BHyTpu Kopnyca peaicropa 

AByxnOSMMMOHHblMM nepeKHIOHaTeJlHMM C AByMH CfcMKCMpOBaHHblMM COCTOflHHHMM B 

3aBncwMOCTM ot nonoweHHH ynpaBnaioinero sneMeHTa nepeKruoMaTena oth o CMTen b h 0 
KpnTMMecKoro nono^eHMH, cooTBeTCTByjomero AOCTH>KeHMio KpHTHHecKoro 3HaMeHM« oahmm W3 
napaivieTpoB, onpeAeJifliomux npeAe/ibi 6e3onacHOM aKcnnyaTaunn peaKTop«a, cb«3h 
ABuraTenePi uHAMBMAyaJibHbix npuBOAOB c aneMeHjaMM CL(enneHMfl cHaSweHbi 
pacnono>KeHHbiMM BHyTpu Kopnyca peaiaopa ynpaBrmeMbiMH aneivieHTaMM pa3pbiBa, 
HanpuMep b BMAe MycjDTbi, c B03MO>KHOCTbio pa3pbiBa cB3R3efi ah« ABH>KeHM« pa6oHnx opraHOB 
b CTopoHy yMeHbiueHHfl peaKTMBHOcTM npw coctoahmm AByxno3nqnoHHbix nepeKJuoqaTeneM, 
cooTBeTCTByiomeM AOCTM>KeHMK) KpnTunecKnx 3HaMeHMM napaMeTpaMM, onpeAen5iioiAMMM 
npeAenbi 6e3onacHOM 3Kcn.nyaTai4i/in peaiaopa. 

B 3tom CMCTeMe HenpeBbiLueHne AonycTwvioii ckopocth yBejinneHMH peaKTMBHOCTM 
o6ecnennBaeTC5i orpaHwneHHbiM KonnnecTBOM o6mnx npuBOAOB m orpaHMHeHHoii 
3cf)c(DeKTMBHOCTbK) oAHOBpeivieHHO nepeiwemaeMbtx mmm pa6onnx opraHOB. 

flpn AMBepcuoHHOM ynpaBneHMM naepHbiM peaiaopoM B03AeMCTBHH Ha npuBOAbi M3BHe 
Kopnyca peaiaopa Moryr 6biTb HanpaBJieHbi Ha HapyujeHMe npeAenoB 6e3onacHofi 
aKcnnyaTaMMM, b tom HMcne Ha nepeMemeHwe pa6onnx opraHOB c MaKCMMaribHOM CKopocTbio b 
CTopoHy yBennHeHM^ peaKTMBHOcTM m Ha ncioiioHeHMe nepeMeLueHM^ pa6oMMx opraHOB b 
CTopoHy yMeHbiiieHMH peaianBHOCTn. B HacToameM M3.o6pBT©HMH ynpaB/ifieMbM 
AByxno3m4MOHHbiMM nepeK/iK)MaTen«MM pa3pbiB cB«3ePi ABuraTenefi WHAMBHAyaribHbix 
npuBOAOB c sneivieHTaMM cuenjieHMH pa6onnx opraHOB c HenoABM>KHbiMM sneMeHTaMM 
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peaKTopa o6ecneMMBaeT npnopiueT AewcTBMfi Ha MHAMBUflyajibHbie npuBOflbi napaiweTpoB, 
onpefleji«K)inMX npefleribi 6e3onacHOM aKcn/iyaTaunn, no oTHoweHHio k npuxoflfltMMM M3BH6 
Kopnyca HaepHoro peaicropa B03AeticTBWfiM. BbicoKaa CKopocTb yMeHbuueHMH peaKTWBHocTM 
npn 3tom o6ecneHHBaeTCfi HaMHoro 6onbUJMM (no cpaBHeHwo c o6mnMM npwBOflaMn) 

KOJlUHeCTBOM MHflMBMflyaJlbHblX npMBOflOB M HaMHOrO 6onbUJeM 3(}xf)eKTMBH0CTbK) Bcex 

pa6oHnx opraHOB no cpaBHeHHio c ac|xf}eKTMBHOCTbk) pa6oHMx opraHOB, KOTopbie MoryT 6biTb 
oflHOBpGMBHHO nepeMemeHbi 06U4MMM npuBOflaMM b cTopoHy yBenwHeHMfl peaKTMBHocTM. 
BcneACTBue o6mero yMeHbweHMfl peaicmBHocTH npoucxoflUT aBTOMaTi/mecKaa ocTaHOBKa 
AflepHoro peaicropa 6e3 HapyweHH* npeAenoB 6e3onacHoii SKcnnyaTauwi npn HapyiueHMflx 
HopManbHOM 3KcnnyaTaLj|MM b cnyMae AWBepcwoHHoro ynpaB/ieHna HflepHbiM peaicropoM. 

TaKMM o6pa30M HOBbie no cpaBHeHMK) c aHanoraMM pacnpefleneHne efcyHKqww 
npuBOflOB, ycTpoficTBO m pa6oTa CBfl3ew pa6oHMX opraHOB c flBuraTenflMM npuBOflOB, 
ncnonb30BaHne napaMeTpoB BHyTpn Kopnyca peanropa o6ecneHHBaioT orpaHimeHne CKopocTM 
yBeni/HeHMfl peaKTMBHocTM pa6oHHMW opraHaMM m a bto m 3th m ecny kd ocTaHOBKy wepHoro 
peaicropa TonbKO c noMOinbK) sneMemroB, pacnonoweHHbix BHyTpw Kopnyca peaicropa. 
nosTOMy flrifl flocTM>KeHMfi uenw AMBepcMOHHoro ynpaBJieHMfi Heo6xoflMMO BCKpbiTb Kopnyc 
peaKTopa, HTo6bi BbiBecTM H3 CTpon yKa3aHHbie 3/ieMeHTbi. MTo6bi H36e>KaTb BMewaTenbCTBa 
oxpaHbi, nepeA BCKpbiTweM peaiaop nptiAeTCfl ocTaHOBHTb m oxnaAMTb c pa6oneii 
TervmepaTypbi (y 6oribiiJMHCTBa KopnycHbix peaicropoB okojio 320°C) ao TeMnepaTypu, He 
npnBOA*wieM k HeAonycTMMbiM napaMeTpaM coctohhhh noMemeHMM (okojio 70°C). 
HenpeBbiiiieHne HopManbHOM ckopocth oxJia>KAeHMfl KopnycHbix peaicropoB (15°C b Mac) 
o6ecnennBaeTCfl orpaHtmeHiieM nncna m n pons boa UTenbHOCTM HacocoB n Tennoo6MeHHMKOB 
HopManbHoro pacxona>KHBaHHfl. Oxna>KAeHMe c 320°C ao 70°C c HopMajibHOti CKopocTbio 
(15°C b nac) noTpe6yeT 6ojnee 16 nacoB, to ecrb npn 16-nacoBoii npoAon>KMTeribHOCTM 
AMBepcuoHHoro ynpaBneHMH HAepHbiM peaicropoM pacnonoweHHbie BHyTpn Kopnyca peaicropa 
aneMeHTbi ocTaHyTca HeAOCTynHbiMM ah* nepcoHana, u uenb AUBepcuoHHoro ynpaBneHna He 
6yAeT AOCTurHyTa. 

OM3MHecKue npoueccbi, conpoBO>KAaK>Li4ne oxjia>KAeHne KopnycHbix HA^PHbix 
peaicropoB c noBbiuieHHOii cKopocTbio, (bwxoa ropaMero napa b aTMOccfrepy min b 
TexHonoruMecKne eMKOCTH, pe3Koe noBbiiueHne TeMnepaTypw h/mhm bji8>khoctw aTMOC<£epbi 
noivieLueHMM, HeAonycTHMbie AecfDopMaunn Tpy6onpoBOAOB) npeACTaBnaiOT co6oii ABHbie a^h 
oxpaHbi npn3HaKM, Tpe6yiouJiMe BMewaTenbCTBa. FlosTOMy ycKopeHHoe oxna>KAeHwe HAepnoro 
peaicropa npuBeAeT k BMeiuaTenbCTBy oxpaHbi m npeKpameHwo AWBepcwoHHoro ynpaBJieHna 
^AepHbiM peaicropoM ao BCKpbiTiin Kopnyca peaicropa. 

fln« wcKriK)HeHM« bo3mo>khocth AUBepcuoHHoro ynpaBJieHMfl HAopnbiM peaiaopoM B 
nepnoA peMOHTa cb«3M ABMraTeneM o6ihmx npuBOAOB c pa6oHMMM opraHaMM cHa6>KeHbi 
pacnojio>KeHHbiMM BHyTpM Kopnyca peaicropa b6jim3m pa3"beMa Kopnyca aneMeHTaMn pa3pbiBa, 
HanpMMep b bha© MycjDTbi, c B03MO>KHOCTbio pa3pbiBa CB^3ew npn pa3MbiKaHnn pa3*beMa 
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Kopnyca--peaicropa. PacnonoweHiia sneMeHTa pa3pb!Ba b HenocpeflCTBeHHOM 6jim30ctm ot 
pa3-beMa no3BOJi«eT TexHimecKM npocTO KOHTponnpoBaTb cocToaHMe sneMeHTa pa3pbiBa 
cpeflCTBaMM oxpaHHoro Ha6riKDfleHM«. 

flflfl MCKTIK)HeHMfl MCnOJ1b30BaHMH npM flUBBpCMOHHOM ynpaBJieHWH HflepHblM 

peaicropoM B03MO>KHoro b nepuoA pewoHTa BbiBOfla m CTpoa pacnono>KeHHbix BHyTpn Kopnyca 
peaicropa 3/ieMeHTOB, o6ecneHMBaK>uJiMx aBTOMaTMsecKyK) ocTaHOBKy peaicropa, 
ynpaBn^romne aneMeHTbi flByxno3MLJiMOHHbix nepeionoMaTeneCi BbinqnHeHbi c B03Mo>KHocTbK) 
nepeMemeHMfl ynpaBrmiomnx aneMeHTOB o6o(mm npuBOflOM nocne cuenneHMfl cbh3m CBoero 
ABMraTexifl c Bbi6paHHbiM ynpaBn^iOLLiMM aneMeHTOM TonbKO b CTopoHy, cooTBeTCTByioLLiyK) 
no6y>KfleHMK) ABwweHMfl pa6oMnx opraHOB b CTopoHy yMeHbweHiifl peaKTMBHocTM. nyTeM 
TaKoro noonepeflHoro nepeMemeHMfl ynpaBn^ioiuiMX aneMeHTOB mo>kho nepnoflWMecKH b 
npoLtecce HopManbHOM sKcnjiyaTaunw (b tom nwcne m nocne OKOHHami* peMOHTa) noonepeflHO 
npoBepfiTb cnocoSHOCTb flByxno3imnoHHbix nepeKJironaTeneM no6yflMTb ABMweHwe cBHsaHHbix 

C HMMM paGOMMX OpraHOB B CTOpOHy yMeHbLUeHMfl peaKTMBHOCTM npM flOCTM>KeHMM KpMTMMeCKHX 

3HaneHMM napaMeTpaMH, onpeAe/ifliomMMM npefleribi 6e3onacHoti 3KcnnyaTai4MH peaicropa. 

TaKMM p6pa30M AOCTwraeTC* TexH wMecKM \/\ pe3ynbTaT: noBbiweHwe Hafle>KHOCTM 
pa6oTbi flflepHoro peaicropa b 6e3onacHOM pe>KMMe ero sKcnnyaTauwi nyTeM 
npeflOTBpameHna bo3mo>khoctm nepeBOfla pa6oTbi HflepHoro peaicropa b pe>KMM c 
HapyiueHneM npeflenoB 6e3onacHoii 3KcnjiyaTaunn npn 16-nacoBOM npoflon>KMTejibHOCTM 
flUBepcwoHHoro ynpaBJieHMfl AflepHbiM peaicropoM. 

Pa6oHiie opraHbi Moryr 6biTb BbinonHeHbi b BMfle bjim^iolmux Ha peaKTMBHOCTb 
CTep>KHeM c B03MO>KHOCTbK) npoAonbHoro nepeMeu4eHM* W3 oflHoro KpafiHero nonoweHHfl b 
flpyroe 6e3 ocTaHOBKH b npoMewyroHHbix noJioweHMflx m 6e3 kohtpojih npoMe>KyTOHHbix 
nono>KeHMPi pa6oHwx opraHOB npw ManoM bjimahmm Ka>Kfloro oTfleribHoro pa6onero opraHa Ha 
peaKTMBHOCTb. Manoe snuaHwe Ka^oro OTfleiibHoro pa6onero opraHa Ha peaicmBHOCTb 
03HanaeT, hto oflHOBpeMeHHoe nepeMeujeHwe Ha noxiHbiM xofl pa6omix opraHOB Bcewiu 
o6ihmmm npuBOAaMM, nMewLquMMCfl b oahom *AepHOM peaicrope, He npuBeAeT k npeBbiiueHWo 
AonycTMMoro TexHMMecKHMM pernaMeHTaMU niara yBeriMMeHun peaKTHBHocTM 3a MMHMManbHO 
B03MO>KHoe f\nn 06Q4MX npusoAOB BpeMfl nepeMemeHM* pa6oHnx opraHOB Ha no/iHbiM xoa. 
npw 3TOM 3a cneT 6onbinoro KOJiMHecTBa cTepwHefi Manofi sc}Dc|3eKTHBHOCTi/i jiio6om m hmx 
AJiMTeribHO HaxoAHTCH b oahom H3 KpafiHUX nono>KeHMfi. B aHanorax 3to cAenaTb 
3aTpyAHHTenbHo, nocKoribKy Ka>KAbiPi paSoHMM opraH nMeer cbom AOCTaTOMHo cno>KHbiki 
npuBOA, m rpe6yeMoe KonnMecTBO npuBOAOB He pa3MemaeTC5i b peanbHbix KOHCTpyKUM^x. B 
HacT0«u4eM M3o6pereHHM 3T0 ocytuecTBUMo, nocKoribKy KonnsecTBO o6mnx npuBOAOB 
HeBe/iMKO, a npocTbie c^yHKUMM MHAUBMAyaribHoro npuBOAa no3BOJiflK)T ncnonb30BaTb b 
KasecTBe ero ABuraTe/isR, HanpuMep, sneicrpoMarHMT Maribix ra6apnTOB w 3a cweT stoto 
pa3MecTMTb Bee npwBOAbi b peanbHOM KOHCTpyK^^t^1. TaK AocTMraeTCfl AononHMTejibHbifi 
TexHMHecKMfi pe3yribTaT - ncicnioHeHMe AJinTenbHbix npoAonbHbix B03MymeHM(i HeMTpOHHoro 



_^ojdh,jjh.c^ opraHaMM b BUfle npoflonbHo 

nepeiviemaeMbix cTepwHefi. CTa6mibHocTb cjDopMbi HefiTpoHHoro norm b npoqecce 
aKcnjiyaTaqnM noBbiiuaeT 6e3onacHocTb n SKOHOMHHHOCTb flflepHoro peaiaopa. 

Be30TKa3HocTb nepeMemeHMfl pa6onero opraHa, aBntuomaaca oflHofi 113 
cocTaB/iflK)U4nx Hafle>KHOCTH HflepHoro peaiaopa, noBbiuiaeTca c yMeHbiueHMeM KOJinnecTBa 

MGXaHHHeCKMX 3JieMeHTOB, CBH3aHHblX C pa60HWM OpraHOM BO BpeMH nepeMeLMeHMH. C 3TOM 

uenbio pa6oHne opraHbi MoryT 6biTb pacnonoweHbi OTHOCHTeribHO yKa3aHHbix HenoflBM>KHbix 
aneMeHTOB peaicropa c B03MO>KHOCTbK) nepeMeuneHMfl pa6onnx opraHOB cmhom TflwecTH nn6o 
apxwvieAOBOti cwnow TonbKo b CTopoHy yMeHbuieHMfl peaiai/iBHoc™ nocne pacqenneHMfl c 
yKa3aHHbiMM HenoABM>KHbiMH 3Ji6MGHTaMM peaicropa npn OTcyTCTBun cuenneHM« pa6oHnx 
opraHOB co cBA3bK> flBuraTensi o6mero npuBOfla. TaioKe c stom uenbio 3/ieMem- cuienneHMfl 
CBH3H ABkiraTexifl o6mero npuBOfla c pa6oMMM opraHOM iwoweT 6biTb BbinonHeH b Biifle 
TennoHocMTerifl peaiaopa c B03Mo>KHOCTbK) npnBefleHM« 3Toro TennoHociiTenfl b 
ynpaBJiHfoiMee ABMweHiie o6ihmm npwBOflOM nna nepeMemeHMfl pa6onero opraHa b ciopoHy 
yBeJiMHeHMH peaicrnBHOCTM flo cuennenwa c HenoflBM>KHbiM sneiweHTOM peaiaopa. 

TexHunecKne pemaMeHTbi onpeflen^K)T npeflenbi 6e3onacHofi sKcnnyaTaunn ^flepHoro 
peaiaopa no KonwHGCTBy m BenHMMHe Ae<£eKTOB TB3JV Ha uenocTHOCTb TB3J1 bj™*iot 
TeMnepaTypa TB3J1, Koppo3iiOHHaa aicrnBHOCTb TennoHOCHTerm HflepHoro peaiaopa m 
MexaHnnecKne HarpysKM. riocKonbKy npoeKTHbie MexaHnnecKne Harpy3KH He n6Bpe>KAaiOT 
TB3J1, a pacnonoweHwe TB3J1 BHyTpw Kopnyca peaiaopa nenaer npaKTMMecKM HeB03M0>KHbiM 
flUBepciioHHoe yBennneHne MexaHtmecKnx Harpy30K Ha TB3J1, to peanbHbiMM nyT^MM 
flMBepcuoHHoro pa3pyujeHHfl TB3J1 ocTaioTCfl noBbioieHne TeMnepaTypbi TB3J1 m noBbiweHwe 

KOPP03MOHHOM aKTMBHOCTM TenJlOHOCMTeJlfl peaKTOpa. flfia HCKJllOHeHI/lfl B03MO>KHOCTM 

flMBepcuoHHoro pa3pyLueHM^ TB3J1 ynpaBnaiomMii aneMeHT AByxno3Hi4MOHHoro 
nepeKJitoHaTen* BbinonHeH c B03MO>KHOCTbio nepeBOfla flByxno3HL4MOHHoro nepeiouoMaTerm M3 
oflRoro cjDMKCMpOBaHHoro coctohhhh b APyroe (cpa6aTbiBaHM«) npn AOCTM>KeHMM KpnTunecKoro 
3HaneHMfl cneAyioiUMMM napaMeTpaMn: TeiunepaTypHbiM yA-nnHeHneM TB3J1 m/mjim 
nnoTHOCTbio Ten/iOHOCMTena peaiaopa m/mjim Koppo3HOHHOM aiai/iBHOCTbio TennoHOCHTeiiH 
peaiaopa. TeMnepaTypHoe yAJiMHeHne TB3J1 xapaiaepM3yeT TeivinepaTypy TB3J1, a nxiOTHOCTb 
Ten/ioHOCMTen^ peaiaopa xapaiaepM3yeT WHTeHCWBHOcTb Te nn ootboas ot TB3J1, to ecTb 
3aBMCMMOCTb TeMnepaTypbi TB3J1 ot moiahoctm TenjioBbiAeneHUH b HeM. TaKoe ncnonHeHne 
AByxno3Mi4MOHHoro nepeioiioHaTenfl o6ecneHMBaeT ero BbicoKoe 6biCTpoAeMCTBi/ie m 
MyBCTBMTeribHocTb npn aocth>kbhmm KpMTHMecKoro 3HaHeHMfi TeMnepaTypow TB3J1, no3BonfleT 
HanaTb CHM>KeHMe peaKTHBHoc™ npn noTepe TennoHOCMTena, to ecTb npeAynpeAHTb neperpeB 
TB3J1, a TaioKe no3BonfleT AOCTMMb HOBoro TexHunecKoro pe3ynbTaTa: noBbiLueHWH 
6e3onacHocTM ^AeP Horo peaiaopa npn yBennneHnn koppo3mohhom aianBHOCTM 
TennoHOCMTe/ifl peaiaopa. 
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riocKonbKy b TB3J1 BbiAermeTca Ten.no, nepeflaBaeMoe 3aTeM b TennoHOCMTerib, to 
TeivinepaTypa TB3J1 Bbiwe TeMnepaTypbi Ten/iOHOCMTerm, npuneM pa3Hnua TeMnepaTyp TeM 
6onee, MeM Bbiwe cKopocTb pa3orpeBa TB3J1 noaTOMy ynpaBJiaiouJiMM aneMeHT 
flByxno3Mi4MOHHoro nepeicnjoMaTenfl flna cpa6aTbiBaHMfl npn flo ctidkb hum KpMTMHecKoro 
TeMnepaTypHorb yfl/inHeHUfl TB3J1 Mo>KeT 6biTb Bbino/iHeH c B03Mo>KHocTbJO M3MeHeHM?j 
CBoero nono>KeHM« b 3aBncnMOCTM ot pa3Htfi4bi Me>Kfly ajiuhom TB3J1 n ajimhom aneiweHTa 
peaioropa, MMeiomero TeMnepaTypy TennoHocMTena peajcropa n BbinojiHeHHoro nw6o m 
MaTepnana o6ojiohkm TB3J1, jim6o m MaTepMana c MeHbinnM, neM y o6o/iohkm TB3J1, 
KoacJjctDMiJiMeHTOM TeMnepaTypHorb yflnnHeHM^. B 3tom cnynae pa3HMua TerwnepaTypHoro 
yflxiMHeHMfl TB3J1 m sneMeHTa HflepHoro peaicropa, MMeiomero TeMnepaTypy TennoHOCMTena, 
xapaiaepM3yeT KaK TeMnepaTypy, TaK n CKopocTb pa3orpeBa TB3J1 Ecjim yKa3aHHaa pa3HMLia 
npeBbicwT ycTaHOBneHHyK) BennHMHy, cpa6aTbiBaHne cooTBeTCTByjomux flByxno3nuiMOHHbix 
nepeiaiK)MaTenefi npuBefleT k nepeMemeHMio pa6oMnx opraHOB b cTopoHy yMeHbiueHM* 

peaKTMBHOCTM. 

ynpaBnHJoii^MM aneMeHT Asyxno3MUiMOHHoro nepeKmonaTena pj\n cpa6aTbiBaHMH npn 

flOCTH>KeHMM KpMTMMeCKOM nilOTHOCTM Ten/IOHOCMTeflfl peaKTppa MO>KeT 6blTb CBH3aH c 

nonnaBKOM, pacnonoweHHbiM b KaMepe, 3anonHeHHOM TennoHOCMTeneM peaicropa c 
TeMnepaTypoii w flaBneHweM, co OTBeTCTB y to lli m m m BbixoAy TennoHocMTena H3 aKTWBHOM 30Hbi 
peaicropa. Ecjim nnoTHocTb TennoHoewTena peaiaopa ynafleT HM>Ke ycraHOBneHHOM BenMMMHbi, 
nonnaBOK b KaMepe onycTMTca, h cpa6aTbiBaHue cooTBeTCTByioLMUX flByxno3Mi4MOHHbix 
nepeioiioHaTeneM npuBefleT k nepeMemeHMio pa6oMnx opraHOB b CTopoHy yMeHbiueHMH 

peaKTMBHOCTM. 

ynpasnflKDiAMM aneMeHT flByxno3Mi4MOHHoro nepeioiKDHaTenfi pj\n cpa6aTbiBaHMfl npw 

flOCTM>KeHMM KpMTMHeCKOM KOpp03MOHHOM aKTMBHOCTM TennOHOCMTenfl peaKTOpa MO>KeT 6blTb 

cB«3aH c pacnonoweHHbiM b TennoHocMTene peaicropa BbinonHeHHbiM M3 MaTepMana o6ojiomkm 
TB3J1 sneMeHTOM c B03Mo>KHocTbK> paspyweHMH nocneflHero nofl 3aAaHHOM Harpy3KOM M3-3a 

KOpp03MOHHOrO M3HOCa. ECJIM KOpp03MOHHafl aKTMBHOCTb TennOHOCMTenfl npeBblCMT 

ycTaHOBJieHHyro BenMMMHy b TeneHne ycTaHOBneHHoro BpeMeHM, pa3pyujeHMe BbinonHeHHbix 
M3 MaTepMana o6ojiomkm TB3J1 aneMeHTOB nepeMecTMT ynpaBnaiOLuiMe eneMeHTbi, m 
cpa6aTbiBaHMe cooTBeTCTByiou4MX AByxno3MMMOHHbix nepeioiKDMaTeneM npMBeAeT k 
nepeMeuteHMK) pa6oMMX opraHOB b CTopoHy yMeHbiueHM* peaKTMBHOCTM. 

KPATKOE OnMCAHME MEPTE>KEl/| 
Ha MepTe>Ke npeACTaBneHa cxeMaTMHecKM cucreMa ynpaBneHMa KopnycHbiM 9\p,epnhm 
peaKTopoM. MM<t>paMM o6o3HaneHbi: 

1 - o6ujimm npMBOA (orpaHMMeH qenwo Tonek); 

2- MHAMBMAyanbHbiM npMBOA (orpaHMMeH qenbio ToneK); 

3 - ABMraTerib o6mero npMBOAa; 
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4 - flBuraTerib nHAWBMflyanbHoro npMBOfla; 

5 - cBH3b Me>Kfly flBMraTeneM o6mero npiiBOfla h PO; 

6 - CB5R3b Me>Kfly ABuraTeneM MHflMBMflyanbHoro npuBOfla n PO; 

7 - pa6o4nfi opraH; 

8 - Kopnyc peaicropa; 

9 - henoABn>KHbiM aneMeHT; 

1 0 - flByxno3MLiwoHHbiM nepeicnioMaTenb; 

11 - oneMeHT pa3pbiBa cba3m HHflUBMflyanbHoro npMBOfla; 

12 - pa3"beM Kopnyca peaicropa; 

13 - anewieHT pa3pbiBa cb«3M o6mero npMBOfla; 

14 - nynbT ynpaBneHMfl. 

TlyHKTMpoM noKa3aHO nonoKeHne pa6onero opraHa nocne nepeMemeHM*. LJenbio 
>khphwx ToneK noKa3aHO nojio>KeHMe nacTM csn3v\ 5 nocne nepeMemeHwa pa6oMero opraHa 7. 

OCYIUIECTBJIEHME M305PETEHM5R 

CucTeMa ynpaBneHW* KopnycHbiM ^flepHbiM peaicropoM coflep>KMT KOMnneicr 
TexHUMecKMX cpeflCTB ana orpaHMHeHvw ckopoctm yBenwMeHWH peaKTMBHOCTM pa6oMMMM 
opraHaMM w aha aBTOMaTMMecKOM ocTaHOBKH wepHoro peaicropa, BiaiioHatOLUMfi npwBOAbi 1, 2 
c ABwraTeiiflMM 3, 4, cb*3m 5, 6, nepeAaK>mne ABHweHwe ot flBuraTenew 3, 4 npuBOflOB 1,2 k 
pa6oHMM opraHaM 7, npuneM nocneflHue pacnonoweHbi BHyrpw Kopnyca 8 peaicropa, a 
ABuraTenn 3u4 pacnonoweHbi CHapyww BepxHeti nacTH Kopnyca 8 peaicropa. 

BHyTpu Kopnyca 8 peaiaopa ycTaHOBneHbi HenoflBH>KHbie aneivieHTbi 9 An* CLjenneHMfl 
m pacuenneHua c pa6osnMH opraHaMW 7, Hanpwwep c noMombio 3au4e/iKH, c B03MO>KHOCTbio 
nepeMemeHMfl pa6oMux opraHOB 7 pesynbTiipyiomeM nocTOHHHO AewcTByKDmwx Ha pa6oMMe 
opraHbi chji, HanpuMep cun T*>Kec™ pa6oMMX opraHOB 7, nocne pacuenneHwn TonbKO b 
CTopoHy yMeHbLueHMH peaicniBHOc™. Ka>KAt>iM pa6oHMM opraH 7 CHa6>KeH no KpafiHefi Mepe 
AByMfl npuBOAaMM 1 h 2, oamh M3 KOTopbix 1 o6lahm ah* Bcex pa6oMnx opraHOB 7 nn6o o6mMii 
f\nn rpynnbi pa6oHMX opraHOB 7 w nepeMeiAaroiuiMii pa6oMne opraHbi 7 b CTopoHy yBenimeHH* 
peaicrnBHOCTH ao cuienneHWfl c HenoABwwHbiMM aneMeHTaMw 9 TonbKO noonepeAHO no OAHOMy 
nocne cijenneHMfl cb*3H 5 CBoero ABwraTena 3 c Bbi6paHHbiM pa6oMHM opraHOM 7, a Apyrofi 2 
- MHAUBMAyanbHbiM nnn Ka>KAoro pa6oMero opraHa 7 h pacqenn*ioinwM pa6oMMW opraH 7 c 
yKa3aHHbiM HenoABMWHbiM aneMeHTOM 9 b nra6oM nop^e no OTHOiueHMK) k APyruM pa6oHWM 
opraHaM 7 nyreM pacuenneHi/m cbh3k 6 CBoero ABwraTena 4 c aneMeHTOM cuenneHWfl 
pa6onero opraHa 7 c yKa3aHHbiM HenoABM>KHbiM aneMeHTOM 9. KoHCTpyKUw* MexaHMMecKnx 
aneMeHTOB cb*3H 5 aHanornHHa KOHCTpyKUUM MexaHUMecKwx anewieHTOB M3BecTHbix 
MaHwnynflTopoB «rop«HMX» KaMep aTOMHbix cTaHunti. 

Koiymneicr TexHMHecKMX cpeACTB cHa6>KeH pacnono>KeHHbiMH BHyTpu Kopnyca 8 
peaicropa AByxno3imMOHHbiMM nepeicmoHaTenflMH 10 c AByM* c^MKcupoBaHHbiMH coctohhhhmm 
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b 33BHCHMOCTM OT nono>KeHHa ynpaBnaiomero aneiweHTa nepeKmoHaTena 10 oTHOCMTexibHO 
KpnTunecKoro no/iOKeHwa, cooTBeTCTByioLLiero flocTM>Ke h m 10 KpMTimecKoro 3HaneHMfl oahmm H3 
napaMeTpoB, onpeflermiouJiMx npefle/ibi 6e3onacHOM aKcnnyaraqnii peaiaopa. KoHCTpyKUM* 
flByxno3HMMOHHbix nepeKruowaTeneM 10 aHanornMHa MexaHM3MaM M3BecTHbix npy>KMHHbix 
flByxno3Mi4MOHHbix BbiKJUonaTeneM ocBemeHM«. flepeMemeHne ynpaBnaioLUMX aneivieHTOB 
flByxno3Mi4MOHHbix nepeKmoHaTerieii 10 npon3BOflHTCfl ycTpoftcTBaMM, aHanornHHbiMM 
MexaHnnecKOM MacTM M3BecTHbix flaTHMKOB napaMeTpoB, HanpuMep, MaHOMeTpOB, 
pacxoflOMepoB, ypoBHeMepoB. 

Cba3M 6 ABuraTejiew 4 MHflMBMflyanbHbix npuBOflOB 2 c aneMeHTaMfo CLienneHwa 
CHa6>KeHbi pacnono>KeHHbiMn BHyTpw Kopnyca 8 peaiaopa ynpaB/ineMbiMM aneweHTaMM 
pa3pbma 11, HanpuMep b BMfle Mycfnrbi, c B03MO>KHOCTbK) pa3pbiBa cBH3ePi 6 flBMweHMfl 
pa6omix opraHOB 7 b cTopoHy yMeHbweHMR peaicrnBHOCTM npn nono>K©HMM flByxno3Mi4MOHHbix 
nepeioiKDMaTeneM 10, cooTBeTCTByiomeM flocTM>KGH m k> KpnTimecKHX 3HaneHMM napaiweTpaMM, 
onpeflermioiflMMM npeflenbi 6e3onacHOw SKcnnyaTaMnn peaiaopa. 

Kopnyc 8 peaKTopa MMeeT BepxHioio n hm>khiok> nac™, cocTbiKOBaHHbie no pa3-bewiy 12. 
Cbh3m 5 flBuraTejiePi 3 o6iflMX npMBOflOB 1 c pa6oHMMM opraHaMM 7 CHa6>KeHbi 
pacnono>KeHHbiMi4 BHyTpn Kopnyca 8 peaiaopa b6jih3h pa3*beMa 12 Kopnyca 8 aneMeHTaMU 

pa3pblBa 13, HanpMMep B BMfle MycfrTbl, C B03MO>KHOCTbK> pa3pblBa CBfl3eM 5 npM pa3MblKaHMM 

pa3*beMa 12 Kopnyca 8 peaiaopa. 

ynpaBJiflK>mwe oneMeHTbi flByxno3HMMOHHbix nepeKmoMaTeneM 10 BbinoriHeHbi c 
B03MO>KHOcTbK) nepeMemeHMH ynpaB/iniomMX aneMeHTOB o6mnM npuBOflOM 1 nocne 
cuenneHMfl cb«3m 5 CBoero flBMraTena 3 c BbiSpaHHbiM ynpaBnaioujiMM aneivieHTOM TonbKp b 
CTopoHy nepeBOfla flByxno3MMWOHHbix nepeioiioHaTeneii 10 b cocTOflHMe ocTaHOBKM, 
cooTBeTCTByjomee no6y>KfleHMio flBMweHMfl pa6oMMX opraHOB 7 b CTopoHy yMeHbiueHMfl 

peaKTMBHOCTM. 

PaSoHMe opraHbi 7 MoryT 6biTb BbinoxmeHbi b BMfle cTepwHefi, coflepwaujMX M30Tonbi 
c SonbuJUM ceneHneM nomouieHMfi HefnpoHOB, c B03MO>KHOCTbio npoflonbHoro nepeMemeHMH 
b HanpaBJi«ioiJ4Mx KaHanax m oflHoro KpaPiHero nono>KeHMfl b flpyroe 6e3 ocTaHOBKM b 
npoMe>KyTOHHbix nonoweHMHx m 6e3 KOHTpona npoMe>KyTOHHbix nonoweHMM pa6onnx opraHOB 7 
npn ManoM bjimahum Ka>Kfloro OTflenbHoro pa6onero opraHa 7 Ha peaKTMBHOCTb. Ka>Kflbiii 
pa6oMMM opraH 7 MOweT 6biTb cHa6>KeH aneiapoMamMTHbiMW flaTHMKaMn KpafiHero BepxHero w 
KpaPiHero HH>KHero nonoweHwa b HanpaBnaiomeM KaHane, aHanoriiHHbiMM M3BecTHbiM 
sneiapoMarHMTHbiM flaTHMKaM nonoweHMfl CTanbHbix aneMemroB b TennoHocnTene. 

Pa6oMne opraHbi 7 Moryr 6biTb pacnonoweHbi oTHocuTenbHo yKa3aHHbix 
HenoflBH>KHbix aneMeHTOB 9 peaiaopa c B03MO>KHocTbK> nepeMeifleHWfl pa6oMnx opraHOB 7 

CMJIOM TflWeCTM J1M6o apXMMeflOBOM CMJIOM TOTlbKO B CTOpOHy yMeHbUJeHM^ peaKTMBHOCTM 

nocne pacLjenneHMfl c yKa3aHHbiMM HenoflBM>KHbiMM aneMeHTaMM 9 peaiaopa npw oTcyTCTBMM 
ci4enneHM« pa6oHMx opraHOB 7 co cBA3bio 5 flBMraTen^ 3 o6mero npMBOfla 1 . 



11 



_3jneMeHT-CLJienjneHM5i-CBfl3M 5 flBuraTenn 3 o6u4ero npuBOfla 1 c pa6oHMM opraHOM 7 

mo>kgt 6biTb Bbino/iHeH b BMfle TenjioHocMTena peaiaopa c B03MO)KHOCTbK) npuBefleHna aToro 
TennoHOCMTeriH b ynpaBJi*K>mee ABMweHwe o6immm npMBOflOM 1 arm nepeMemeHMfl pa6oMero 
opraHa 7 b CTopoHy ysenvMema peaKTMBHOCTM flo cuenneHna c HenoABMWHbiM ajieMeHTOM 9 
peaiaopa. 

flByxno3MUMOHHbie nepemnoHaTenM 10 c ynpaBnaioLUiMMH orieMeHTaMM BbinoriHeHbi c 
B03MO>KHocTbK) no6y>KAeHMfl nepeMemeHM* pa6omix opraHOB 7 b CTopoHy yMeHbiueHM* 
peaKTMBHOCTM npM flocTM>Ke hum KpnTMHecKMX 3HaHGHnii cneflyKDLLiMMM napaiueTpaMM: 
TeMnepaTypHbiM yflJiMHeHneM TB3J1 peaiaopa m/mjim nnoTHOCTbK) TenxioHOCMTenfl peaicropa 

M/MflM KOPP03MOHHOM 3 KTM BHOCTbK) Ten/lOHOCMTeJIfl peaKTOpa. 

ynpaBiiflK)U4MM aneMeHT flByxno3MuiiOHHoro nepeKJuoHaTeiifl 10 una cpa6aTbiBaHwa 
npn fldcTiDKeHMM KpMTMMecKoro TeMnepaTypHoro ypjrwAHeHwn TB3J1 MoweT 6biTb Bbino/iHeH c 

B03MO>KHOCTbK) M3MeHeHMfl CBOerO nOJlOWeHUfl B 3aBMCHMOCTM OT pa3HMUbl Me>KAy flJIMHOfl 

TB3J1 m fliiMHOM aneMeHTa peaicropa, wMeiomero TeMnepaTypy TennoHocMTerm peaiaopa n 
BbinoiiHeHHoro nn6o H3 MaTepnaxia oSojiohkm TB3J1, jim6o M3 MaTepwana c MeHbiuuM, MeM y 
o6ojiohkm TB3J1, Koatf>4)Mi4MeHTOM TeMnepaTypHoro yfljiMHeHMfi. 

ynpaBHHiomMM aneiueHT flByxno3HMMOHHoro nepeioiioMaTerm 10 Rnn cpa6aTbiBaHM* 
npn AocTM>KeHHM KpnTunecKOM njiOTHOCTM TeanoHOCMTerm peaiaopa Mower 6biTb cB*3aH c 
nonnaBKOM, pacnonoweHHbiM b KaMepe, sanoriHeHHOM TennoHocnTeneM peaiaopa c 
TeMnepaTypow m flaBneHMeM, cooTBeTCTByiomuMM Bbixofly TennoHOCMTena M3 aKTMBHOM 30Hbi 
peaiaopa. 

ynpaBn«K)iMMM aneMeHT flByxno3MMMOHHoro nepeKnioMaTerm 10 fln^ cpa6aTbiBaHM« 
npn fl0CTM>KeHMM KpMTMMecKOM Koppo3noHHOM aianBHOCTM TennoHocMTenfi peaiaopa MO>KeT 
6biTb CBH3aH c pacnono>KeHHbiM b TennoHOCHTene peaiaopa BbinonHeHHbiM M3 MaTepnana 
o6onoMKw TB3J1 aneMeHTOM c B03M0>KHOCTbio pa3pyuueHMH nocneflHero nofl 3aAaHHOM 
Harpy3KoPi M3-3a Koppo3MOHHoro M3HOCa. 

flBHraTenn 3 m 4 CBH3aHbi aneiapMMecKMMM cbh3hmm c nynbTOM ynpaBneHMH 14 
CMCTeMbi ynpaBneHMn. 

fln* yBenMseHM^ peaKTMBHOCTM no CMmany ot nynbTa ynpaBneHM* 14 flBMraTenb 3 
o6u4ero npMBOfla 1 npMBOflMT b flBM>KeHMe CB*3b 5, KOTopa* cqenJifleTca c oahmm M3 
HaxoflflU4Mxc« b HM>KHeM nojio>KeHMM pa6oHMX opraHOB 7 m nepeiwemaeT 3tot pa6oMMM opraH 7 
BBepx no HanpaBiifliomeMy KaHany ao tomkm cqenneHMH pa6onero opraHa 7 c HenoflBM>KHbiM 
aneMeHTOM 9. Ho CMmany ot nynbTa ynpaBneHM^ 14 flBMraTerib 4 MHflMBMAyaribHorb npMBOAa 
2 nepe3 CBA3b 6 npMBOAMT b ABM>KeHMe samemy, KOTopaa cuennaeT paSoMMM opraH 7 c 
HenoABMWHbiM aneMeHTOM 9. nocne aToro CB*3b 5 pacMenriHeTCH c noAHHTbiM pa6oMMM 
opraHOM 7 m MO>KeT CMenMTbc^ co cneAyK)U4MM HaxoA*U4MMca b HM>KHeM nono>KeHMM pa6oMMM 
opraHOM 7. 
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flrm yMeHbujeHUfl peaKTMBHOCTM no cuma/iy ot nynbTa ynpaBneHwa 14 flBiiraTerib 4 
MHflMBMflyajibHoro npuBOfla 2 nepe3 CB*3b 6 npwBOAHT b ABWweHMe same/my, KOTopaa 
pacuennaeT pa6oHWM opraH 7 c HenoABWWHbiM aneMeHTOM 9, nocne sero pa6oHrtii opraH 7 nofl 
fleiicTBueM curibi T«>KecTii flBM>KeTCH bhh3 flo ynopa. 

flpn flMBepcMOHHOM ynpaBJieHWH cumaribi ynpaBneHna ot nynbTa ynpaBneHWfi 14 k 
flBwraTen«M 3 m 4 npnBOflOB Moryr 6biTb HanpaBJieHbi Ha HapyweHwe npeflenoB 6e30riacHOM 
sKcnnyaTaMMM, b tom Mwcne Ha nepeMemeHwe Bcex pa6onnx opraHOB 7 s cTopoHy ysenmeHMa 
peaKTMBHocTM c 3anpeTOM o6paTHoro nepeMeiMeHMH pa6ownx opraHOB 7. B otom c/iynae npn 
flocTM>K6HMM KpMTHMecKMX 3HaMeHHM napaMeTpawiki, onpeAenaiomMMH 6e3onacHOCTb AflepHoro 
peaicropa, npowcxoflUT cneflyramee: 

• b AByxno3MMMOHHbix nepeiaiiOMaTe/iflx 10 c ynpaBJifliomuM aneMeHTOM, M3MeH«iou4MM 
CBoe nono>KeHne b 3aBMCHMOCTM ot pa3HMqbi Me>KAy ajimhom TB3J1 m flnnHow KOHTponbHoro 
aneMeHTa 9\f\epnoro peaicropa, KpHTwnecKoe TeiwnepaTypHoe yaniiHeHi/ie TB3J1 nepewiemaeT 
3tot aneivieHT HacTonbKo, mto nepeBOflMT flByxno3MUMOHHbM nepeioiKDHaTenb 10 b cocTOHHwe 

OCTaHOBKM; 

• b flByxno3M4MOHHbix nepeioiK)MaTeJiHX 10 c ynpaBJi*K>iuiMM axieMeHtoM, 
M3MeHflK)LuiHM CBoe nonoweHiie b saBUCWMOCTM . ot nonoweHMfl nonnaBKa b Kaiwepe, 
3anoriHeHHoPi TennoHocnTeneM, n3-3a KpnTunecKoro yMeHbweHMfl nnoTHOCTM TennoHOCMTerifl 
nonnaBOK onycKaeTca w nepeBOflUT AByxno3W4MOHHbifi nepeKnioHaTejib 10 b cocTOflHwe 

OCTaHOBKM; 

• b flByxno3nunoHHbix nepeKJiKDMaTenax 10 c aneiweHTOM, pa3pyujaiomMMCfl M3-3a 
KpnTMMecKoro Koppo3MOHHoro M3Hoca, ynpaBJi^K>mnPi aneiweHT noone pa3pyweHMfl aToro 
aneivieHTa nepeBOflMT flByxno3MUMOHHbiM nepeionoMaTenb 10 b cocTO^Hne OCTaHOBKM. 

llepeBOfl flByxno3MUMOHHbix nepeKnKDHaTejiePi 10 b cocTOHHwe OCTaHOBKM Bbi3biBaeT 
pacMenneHne MycfrroBbix coeflMHeHMPi 11. B pe3yxibTaTe pa6oHne opraHbi 7 pacLjennflioTCfl c 
HenoflBMKHbiMM aneMeHTaMM 9 m ABMwyTCH nofl flewcTBueM cnnw TflwecTii bhh3 flo ynopa, to 
ecTb b CTopoHy yMenbiueHMJi peaKTMBHocTM. ripw OAHOBpeMeHHOM nepewemeHMM bhm3 Bcex 
He cuenneHHbix c o6ll|mm npiiBOflOM 1 pa6onnx opraHOB 7 cKopocib yMeHbLueHMfl 

peaKTMBHOCTH HaMHOrO npeBblCMT CKOpOCTb yBeriMHeHMfl peaKTMBHOCTM 06lJ4MM npMBOflOM 1, 

KOTopbiii MoweT nepeMemaTb pa6oHne opraHbi 7 BBepx TonbKO noonepeAHO, npnneM b 
BepxHeM nojio>KeHMM pa6omie opraHbi 7 He cuensrrca c HenoflBH>KHbiMM aneMeHTaMU 9, a 
nocne pacLienneHMfl co cB*3bio 5 TaioKe nepeMecTHTC* bhh3 ao ynopa. BcneACTBue o6mero 
yMeHbLueHM^ peaKTMBHOCTM nponcxoAMT aBTOMaTMHecKa^ ocTanoBKa flAepnoro peaiaopa 6e3 
HapyiueHMfl npeAexioB 6e3onacHoti aKcnnyaTaunn npw HapyiueHwax HopMaribHOM 
aKcnnyaTauMM b cnynae AUBepcuoHHoro ynpaBneHU^ ^A^PHbiM peaicropoM c 
pa6oTocnoco6HbiMM aneMeHTaMM yKa3aHHoro KOMnneiaa TexHMHecKnx cpeACTB, 
pacnono>KeHHbiMM BHyTpn Kopnyca peaicropa. 
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Bo3BpaT AByxno3ni4MOHHbix nepeKJiKDMaTenew 10 b HopiwajibHoe cocTOHHwe 
nponcxoAMT: 

• b ynpaBriflfoiUMx aneivieHTax flByxno3wnnoHHbix nepeicnjoMaTerieM 10 c aneMeHTOM, 

M3MeHHKDUJ|MM CBOe nOJ10>KGHMe B 3aBMCHMOCTM OT pa3HML|bl Me>Kfly flJlMHOM TB3J1 M flJIMHOK 

KOHTporibHoro aneMeHTa nocne oxna>KfleHiiH TB3J1 flo ycraHOBneHHOM TeMnepaTypbi; 

• b yhpaBJiflK)U4MX aneMeHTax AByxno3Mi4woHHbix nepeicnraHaTejieM 10 c aneMeHTOM, 
m3mghhk)U4mm CBoe nonoweHwe b 3aBMCMMocTn ot noiio>KeHMfl nonnaBKa b KaMepe, 
3anonHeHHOM TennoHociiTeneM - nocne BcnnbiTMfl nonnaBKa b pe3ynbTaTe noBbiLueHHfl 
nxioTHocTM TenjioHocMTen^ flo ycraHOBneHHoii BennMUHbi; 

• b ynpaBJi«K)U4MX aneivieHTax flByxno3WJiMOHHb!x nepeKriioMaTenew 10 c aneMeHTOM, 
pa3pyLUMBUJiiMCfl M3-3a KpwTMHecKoro Koppo3MOHHoro M3HOca - nocne 3aMeHbl 
pa3pyuiMBUjerocfl aneiweHTa. 

fl/ifl npoBepKn pa6oTocnoco6HOGTM aneMeHTOB yKa3aHHoro KOMnneicra TexHunecKnx 
cpeflCTB, pacnono>KeHHbix BHyTpn Kopnyca peaicropa, o6u4hm npuBOA 1 noonepeflHO cuennaeT 
CB«3b 5 c ynpaBJiflioiUMMM aneMemraMM flByxno3Mi4MOHHbix nepeicniOHaTeneii 10. npw 
nepeMeiyeHMM CBH3bK) 5 ynpaBnaiomero anewieHTa b CTopoHy nepeBOAa flByxno3MMnoHHoro 
nepeioiJOHaTenfl 10 b cocTOAHwe oct3hobkh Te pa6oHwe opraHbi 7, MHflHBMflyanbHbie npMBOflbi 
2 KOTopbix cB«3aHbi c 3tmm flByxno3Mi4MOHHbiM nepeKmonaTeneM 10, AOJDKHbi nepeMecTMTbCH 
bhm3 AO ynopa, mto KOHTpo/inpyeTCfi flaTMw<aMH nonoKeHMH pa6oMMX opraHOB 7. flpn 

flOCTaTOHHOM KOJIMMeCTB© flByxn03H L(140 H H blX nepeKJlJOMaTeneM 10 CHM>KeHH6 moiuhoctm 

flflepHoro peaicropa, Bbi3BaHHoe nepeiwemeHiieM pa6omix opraHOB 7 b pe3ynbTaTe 
onpo6oBaHMfl oflHoro flByxno3Mi4MOHHoro nepeiaiJOHaTenn 10, He HapymuT HopManbHyio 
aKcnnyaTauinK) peaicropa. 

HacToamee M3o6peTeHne Mower 6biTb ncnorib30BaHO b aTOMHOM aHepreTWKe flna 
noBbiLueHMJi 6e3onacHOCTH aKcnnyaTaqmi ^qepHbix eHepreTwnecKnx ycTaHOBOK. 
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OOPMYJIA M30BPETEHMJI 



1 CucTeMa ynpaBneHM* KopnycHbiM AflepHbiM peaiaopoM, coAepwamafl KOMnneicr 

TeXHMMeCKMX CpeflCTB flTlfl OrpaHMMeHMfl CKOpOCTM yBeJlMMeHMfl peaKTMBHOCTM pa60HHMM 

opraHaMM v\ f\na aBTOMaTunecKOM ocTaHOBKM jiflepHoro peaiaopa, BioiioHaiomMM npuBOflbi c 
flBuraTenflMM m cbh3hmm, nepeflafomnMM flBM>KeHMe ot flBuraTeneft npuBOflOB k pa6omiM 
opraHaM, npuneM nocneflHiie pacnonoweHbi BHyrpn Kopnyca peaiaopa, OTJlMHAKDlHAflC^ 
TeM, mto BHyTpn Kopnyca peaiaopa ycTaHOBneHw HenoflBMKHbie aneMeHTbi flna cuenneuiAn m 
pacuenxieHMfl c pa6oHMMM opraHaMM c B03MO>KHOCTb»o nepeMemeHMfl pa6oHMX opraHOB 
pe3ynbTiipyK)tneM nocroAHHO fleMCTByiomux Ha pa6oHne opraHbi own noc/ie pacnenneHM* 
TonbKo b CTopoHy yMeHbiueHMfl peaKTMBHOCTM, Ka>KflbiM pa6onnPi opraH CHa6>KeH no KpaiiHew 
Mepe flByMfl npuBOflaMM, oflHH m kotophx o6lamm flna Bcex pa6onnx opraHOB jim6o o6lamm 
flnfl rpynnbi pa6oMnx opraHOB w nepeMemajomnii pa6onne opraHbi b crapoHy yeenmeHna 
peaKTMBHOCTM flo cqenneHMfl c HenoflBM>KHb!MM aneMeHTaMM TonbKo noosepeflHo no oflHOMy 
nocne cqenneHM* cbasm CBoero ABMraTerm c Bbi6paHHbiM pa6oHMM opraHOM, a flpyroM - 
MHflMBMAyanbHbiM flnfl Ka>Kfloro pa6onero opraHa m pacuennfjJoiMMM pa6oHMM opraH c 

yKa3aHHblM HenOABM>KHblM 3JieMeHT0M B J1K)60M nopflflKe no OTHOUJeHMIO k flpyrMM pa6oHMM 

opraHaM nyTeM pacMenneHMfl cb*3M CBoero ABMraTena c sneMeHTOM CMenneHM* pa6oMero 
opraHa c yKa3aHHbiM HenoABM>KHbiM sneMeHTOM, KOMnneia TexHMMecKMX cpeflCTB CHa6>KeH 
pacnono>KeHHbiMM BHyrpM Kopnyca peaiaopa flByxno3MMMOHHbiMM nepeKnioHaTejiflMM c AsyMH 
cf)MKCMpoBaHHbiMM cocTOflHWHMM b 33BMCMMOCTM ot nono>KeHM« ynpaBnaiomero 3-neMem-a 
nepeianoHaTena OTHOCMTenbHO Kp mtm m ecko ro nonoweHMH, cooTBeTCTByjomero flocTM>Ke h m io 
KpMTMHecKoro 3HaMeHM5i oahmm M3 napaweTpoB, onpeAenaioinMX npeflexibi 6e3onacHOM 
3KcnnyaTai4MM peaiaopa, cb«3m ABMraTeneii m ham bm Aya ji bH bix hpmboaob c aneiweHTaMM 
cqenneHMfi cHa6>KeHbi pacnojioweHHbiMM BHyTpM Kopnyca peaiaopa ynpaBnneMbiMM 
aneMeHTaMM pa3pbiBa, HanpMMep b bma© MycfcTbi, c B03Mo>KHOCTbio pa3pbiBa cB*3eM p^na 
ABM>KeHMfi pa6oMMX opraHOB b CTopoHy yMeHbUjeHMfl peaKTMBHOCTM npM coctohhmm 

AByxn03MUMOHHblX nepeKJlK)HaTeJieM, CO OTB eTCTBy K) LLjeM^OCT M >Ke H M K) KpMTMHeCKMX 3H3MeHMM 

napaMeTpaMM, onpeAe/iaioLMMMM npeAeribi 6e3onacHOM 3KcnnyaTai4MM peaiaopa, cbh3m 
ABMraTeneM o6lamx hpmboaob c pa6oHMMM opraHaMM cHa6>KeHbi pacnonoweHHbiMM BHyrpM 
Kopnyca peaiaopa b6jim3m pa3i>eMa Kopnyca aneMeHTaMM pa3pbiBa, HanpMMep b bma© Mycfrrbi, 
c B03Mo>KHocTbio pa3pbiBa cB«3eM npM pa3MbiKaHMM pa3-beMa . Kopnyca peaiaopa, 
ynpaBJifiiomMe sneMeHTbi AByxno3MLiMOHHbix nepeioiioMaTeneM BbinonHeHbi c B03MO>KHOCTbio 
nepeMemeHMH ynpaBJiaioiiJiMx sneivieHTOB o6lamm npMBOAOM nocne ajenneHMfl cbh3M CBoero 
ABMraTen^ c Bbi6paHHbiM ynpaBn^iomMM 3/ieMeHTOM TonbKo b CTopoHy, cooTBeTCTByiouiy^P 
no6y^<AeHMio ABM>KeHM« paSoHMX opraHOB b CTopoHy yMeHbLueHMfl peaKTMBHOCTM. 

2 CMCTeMa no n.1, OTJ1 MM AKD U\AF\ Cf\ TeM, hto pa6oHMe opraHbi BbinoxiHeHbi b bma@ 
BfiM^KDiAMX Ha peaKTMBHOCTb CTep>KHeM c B03M0>KH0CTbK) npoAO^bHoro nepeMeiuieHM« M3 
OAHoro KpaMHero nonoKeHM^ b Apyroe 6e3 oct3Hobkm b n po m eJKyTOH h bi x nono>KeH mhx m 6e3 
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KOHTpona_ npor^^ pa6oMnx opraHOB npM ManoM BnnflHun Ka>Kfloro 

oTfle/ibHoro pa6oMero opraHa Ha peaKTMBHocTb, 

3 CucTeMa no n.1, OTJlMMAKDIHAflCfl TeM, hto pa6oHwe opraHbi pacnono>KeHw 
OTHOcnTenbHO yKa3aHHbix HenoflBM>KHbix aneMeHTOB peaicropa c B03MO>KHOCTbio nepeMemeHwa 
pa6oMnx opraHOB cttnoii ta>k©ctm jim6o apxMMeflOBoii cmjiom TonbKO b cTopoHy yMeHbiueHfrn 
peaKTHBHOCTM nocne pacqepneHi'm c yKa3aHHbiMW HenoflBM>KHbiMH sneMeHTaMH peaicropa npn 
OTcyTCTBun ci4enneHHfl pa6oMMx opraHOB co cBfl3bio flBuraTena o6mero npuBOfla. 

4 CucTeMa no n.1, OTnUMAKDULlAflCfl tgm, hto aneMeHT cuienneHUfl cbh3M flBuraTen^ 
o6u4ero npuBOfla c pa6onnM opraHOM BbinoxiHeH b suae TenJiOHOcwTeriH peaicropa c 
B03Mo>KHOCTbK) npMBefleHMfl 3Toro Ten/ioHocMTenfl b ynpaBn^jomee flBM>KeHMe 06U4HM 
npwBOflOM flnfl nepeMemeHMfl pa6onero opraHa b CTopoHy yBennneHMfl peaicru bhoctm flo 
CLtenneHMfl c HenoflBM>KHbiM aneweHTOM peaicropa. 

5 flByxno3MMMOHHbiM nepeioiKDMaTejib naccHBHow 3amnTbi AflepHoro peaicropa, 
HMeiomiiii flBa cf)HKCnpoBaHHbix cocTOflHM^ b 3aBMCMMocTM ot nonoweHHfl ynpaBrmiomero 
oneMeHTa nepeicnioHaTerifl OTHocwTenbHd KpnTuwecKoro nojioKeHM*, cooTBexcTByioinero 
flocTM>KeHMK) KpMTMHecKoro 3HaneHiifl oflHMM M3 napaMeTpoB, onpeflenaioinMx npeflenbi 
6e3onacHofi 3KcnjiyaTaqnn peaiaopa, OTJIMHAKDULIMI/IC^ TeM, hto ynpaB/iaiomiiM oneMeHT 
BbinoriHeH c B03MO>KHocTbK) nepexoAa flByxno3MMMOHHoro nepeKnfonaTe/ifl M3 oflHoro 

CjDMKCMpOBaHHOrO COCTOflHMfl B Apyroe (cpa6aTblBaHMfl) npM AOCTM>KeHl1H KpMTMHecKoro 

3HaMeHM^ cneflyioutMMM napaMeTpaMw: TeMnepaTypHbiM yflJiMHeHMeM TennoBbiflerifliOLMMx 
aneMeHTOB (TB3J1) ^flepHoro peaiaopa m/mjim nnoTHocrbio TenrioHociiTenfl peaiaopa m/mhh 
koppo3Mohhom aKTMBHocTbio TennoHociaenfl peaiaopa. 

6 flByxno3MLiMOHHbiM nepeiaiiOHaTenb no n.5, OTnMMAHDLUMMC^ TeM, mto 
ynpaBJiflioiMnii sneMenT AByxno3HUMOHHoro nepeKJUOHaTen* Ana cpa6aTbiBaHMH npn 
Aoc™>KeHMM KpMTMHecKoro TeMnepaTypHoro yAnwHeHM* TB3J1 BbinoxiHeH c B03Mo>KHOcTbio 
H3MeHeHMfi CBoero nonoKeHii* b 3aBncuMOCTM ot pa3HMi4bi Me>KAy a^hhom TB3J1 m a^mhom 
aneMeHTa peaiaopa, NMeiomero TeMnepaTypy TennoHoci/iTena peaiaopa n BbinonHeHHoro 
nn6o M3 MaTepnana o6ojiohkii TB3J1, jw6o M3 MaTepwana c MeHbwwM, seM y o6ojiomkm TB3J1, 
KoacjDcjDMLtneHTOM TeMnepaTypHoro yAnnHeHMfl. 

7 flByxno3MMMOHHbiw nepeiononaTejib no n.5, OTJIMMAIOIUMI/IC^ TeM, hto 
ynpaBiiflioiUMM aneMeHT AByxno3Mi4MOHHoro nepeicniOHaTenfl pp* cpa6aTbiBaHM* npn 
AOCTM>KeHMH KpiiTMHecKOM nnoTHOCTH TennoHocwTerm peaiaopa CB*3aH c nonnaBKOM, 
pacnono>KeHHbiM b KaMepe, 3anonHeHHOM TenjioHocnTeneM peaiaopa c TOMnepaTypow m 
AaBneHneM, cooTBeTCTByK)U4MMn BbixoAy TennoHocwTenfl M3 3kthbhom 30Hbi peaiaopa. 

8 flByxno3Mi4MOHHbiM nepeicniOMaTejib no n.5, OTJIMMAKDlUMtlCfl TeM, hto 
ynpaBriHioiAMM aneMeHT AByxno3MMMOHHoro nepeicnioHaTejifl a^ cpa6aTbiBaHH« npw 

AOCTM>KeHMM KpMTMHeCKOM KOpp03MOHHOM aKTMBHOCTM TenJIOHOCMTe/lH peaKTOpa CB«3aH C 

pacnono>KeHHbiM b TennoHOCMTene peaiaopa BbinonHeHHbiM M3 MaTepnana o6onoHKM TB3J1 
aneMeHTOM c B03M0>KH0CTbK) pa3pyiueHM« nocneAHero noA 3aAaHHow Harpy3KoPi M3-3a 

KOpp03MOHHOrO H3HOCa. 
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CMCTEMA ynPABriEHMJI KOPnYCHblM flflEPHbIM PEAKTOPOM 
M flByxn03MUMOHHblM nEPEKfllOHATEJIb flACCHBHOM 3AU|MTb! 

flflEPHOTO PEAKTOPA 

M3o6peTeHMe othocmtch k cucTeMaM ynpaBneHM^ AflepHbiMM peaicropaMM (flP). 
CwcTeivia ynpaBJieHwa KopnycHbiM flP coflep>KWT KOMnxieicr TexHMMecKnx cpeflCTB pj\a 
orpaHMMeHMfl cKopocm yBexmqeHWfl peaicniBHOc™ pa6oMMMM opraHaMM (PO) w arm 

aBTOMaTMHeCKOM OCTaHOBKM flP, BKJlK)MaJOLJ4MM npMBOflbl C flBMraTeJIflMM M CBfl3flMU, 

nepeflafoiitwMM flBw>KeHne ot flBuraTenefi npuBOflOB k PO, npuneM nocneflHwe pacnonoweHbi 
BHyTpii Kopnyca flP, npii otom BHyTpn Kopnyca 9\P ycTaHOBneHbi HenoflBM>KHbie oneMeHTbi aha 
CMenneHMfl h pacLienneHii* c PO c B03MO>KHOCTbto nepeMemeHun PO pesynbTwpyjomePi 
nocTOHHHO flewcTByromux Ha PO cwn nocxie pacuenneHMfl TonbKO b CTopoHy yMeHbiuemifl 
peaKTMBHOCTM, Ka>KflbiM PO CHa6>KeH no KpaMHew Mepe flByMa npuBOflaMM, oamh M3 KOTopbix 
o6llimm f\nn Bcex PO nn6o o6uimm flna rpynnw PO h nepeMemawmuM PO b CTopoHy 
yB6JiMMeHM^ peaKTMBHocTM flo ajenneHMfl c HenoflBMWHbiMW oneMeHTaMM TonbKO nocwepeflHo 
no oflHOMy nocne CLienneHM* cbp3m cBoero ABHraTerm c Bbi6paHHbiM PO, a flpyrofi - 
HHflMBMflyanbHbiM flna Ka>Kfloro PO m pacMennflromMfi PO c yi<a3aHHbiM HenoflBMWHbiM 
aneMeHTOM b nfo6oM nopflflKe no otholuohmk) k flpyrwM PO nyTeM pacMenjieHwa cb*3m CBoero 
ABuraTenH c aneiueHTOM cuenneHWfl PO c yKa3aHHbiM HenoflBM>KHbiM ojieweHTOM, KOMnneicT 
TexHMMecKnx cpeflCTB CHa6>KeH pacno/io>KeHHbiMM BHyTpw Kopnyca 5RP flByxno3Mi4MOHHbiMM 
nepeKJiioHaTexiflMM c AByivm cjDUKCMpoBaHHbiMM coctoh h ma m m b 3aBMCMMOCTM ot nono>KeHMfl 
ynpaBn^HDmero sneMem-a riepeKnroHaTen* OTHocwTenbHo KpnTunecKoro nonoKeHWfl, 
cooTBeTCTByjoinero flocTM>KeHHK) Kp^iTMMecKoro 3Ha4eHMfl oflHUM ii3 napaMeTpoB, 
onpeflen«»oii4MX npefle/ibi 6e3onacHOM SKcnnyaTamiw flP, cba3m flBuraTexiew MHflMBMflyaxibHbix 
npuBOflOB c aneMeHTaMM cuienneHMfl CHa6>KeHbi pacnono>KeHHbiMM BHyTpn Kopnyca f\P 
ynpaBJiaeMbiMM sneMeHTaMU pa3pbiBa, Hanpwwep b BMfle Mycfrrbi, c B03MO>KHOCTb»o pa3pbiBa 
CBH3ew flnn flBM>KeHMfl PO b CTopoHy yMeHbujeHM^ peaKTMBHOCTM npn COCTOflHHM 
AByxno3HMMOHHbix nepeKJifonaTeJieM, cooTBeTCTByiomeM AOCTMweHWo kphtmhgckmx 3HaqeHMM 
napaMeTpaMM, onpeflejisroiuiHMM npefleribi 6e3onacHofi 3KcnnyaTaMHM flP, cba3M flBuraTenew 
06L14MX npuBOflOB c PO cHa6>KeHbi pacnonoweHHbiMH BHyrpM Kopnyca 9\P b6jim3h pa3i>eMa 
Kopnyca J=1P 3/ieMeHTaMn pa3pbiBa, Hanpwwep b BMfle Myc^Tbi, c B03M0>KH0CTbK) pa3pbiBa 
CBH3eii npn pa3MbiKaHwu pa3"beMa Kopnyca flP, ynpaBnflioujiMe 3/ieMeHTbi flByxno3nunoHHbix 
nepeicnKJMaTejieM BbinonHeHbi c bosmokhoctwo nepeMeujieHM^ ynpaBJi^ioLUMx 3/ieMeHTOB 
06114HM npnBOflOM nocne cuenneHMfi cb«3m CBoero flBuraTen^ c Bbi6paHHbiM ynpaB/iajoiMMM 

3/ieMeHTOM TOJlbKO B CTOpOHy, COOTBeTCTByK)U4yK) no6y>KfleHWO flBM>KeHMfl PO b CTopoHy 

yMeHbiueHMjq peaKTMBhocTM. B pe3ynbTaTe npeflOTBpainaeTCfl B03M0>KH0CTb nepeBOfla pa6oTbi 
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flP b pe>KMM c HapyiueHneM npeflenoB 6e3onacHoft 3KcruiyaTaij|i/iM b cjiywae orpaHnweHHoro bo 
BpeNieHM 16 MacaMti AMBepcwoHHoro ynpaB/ieHun 9\P, npw stom bo3MO)kho McicnioHeHne 
fljiMTenbHbix npoflo/ibHbix B03Myu46Hiifi HefrrpoHHoro nona, BHOcuMbix b n p o m e>KyTOM h bix 
nojio>KeHMflx pa6oMMMM opraHaMM b BMfle npoflonbHO nepeMemaeivibix cTep>KHefi. 

flByxno3Mi4MOHHbifi nepeicniOHaTenb naccMBHofi 3amwbi 9\P MMeeT flBa 
cpMKCMpoBaHHbix coctohhmh b 3aBMCMMocTM ot rionoymma ynpaBnaiomero 3/ieMeHTa 
nepeicnioMaTenfl oTHOCMTenbHo KpHTunecKoro no/iojKeHMH, cooTBetcTByromero Aoc™>KeHiiio 
KpnTMsecKoro 3HaMeHnn oflHMM M3 napaMeTpoB, onpeAenflioinMx npeflexibi 6e3onacHofi 
SKcnnyaTaLiMM 9\P, npw stom ynpaB/inioiiiMfi aueMSHT BbinoriHeH c B03MO>KHOCTbio riepexofla 
flByxno3MMMOHHoro nepeicmoMaTejifl m oflHoro cpciKCKipoBaHHoro coctoahmji b flpyroe 
(cpaSaTbiBaHna) npn flocTMweHMM KpHTunecKoro 3HaMeHMfl cneflyramwviii napaMeTpawm: 
TeMnepaTypHbiM yflj-ii/iHewieM TennoBbiflejiynou4nx 3ji@m@htob (TB3J1) HP ui/unn n/iOTHOCTbio 
TenJioHOCMTena F\P n/nnn Koppo3MOHHOft aKTMBHOCTbio tennoHOCMTerw 9\P. B pe3y/ibTate 
noBbiuiaeTCH 6bicrpofleMCTBne u HyBCTBMTe/ibHOCTb flByxno3nunoHHoro nepeicnioHaTenfl npn 
flocTiiweHMM KpMTMMecKoro 3HaMGHmi TeMnepaTypow TB3J1, npeaynpe>KflaeTCfl neperpeB TB3J1 
npw noTepe TennoHocMTena HP, a TaioKe noBbiiuaeTcn 6e3onacHOCTb 9\P npM yBejiWHemiM 

KOpp03MOHHOfl aKTMBHOCTM TerUlOHOCMTeJlfl 9\P. 
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